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projects, 

]I, Extension of the Shock ISol3tOr Study, 

AA extension of the  previoiisly reported (Ref, l] synthesis capability 

design is  sought which minimizes the absolute acceleratim Pelt by the 

package subject t o  relative dis:-.loceli;aenp, limitations, In the second type 

of pmblem a design is sought which minimizes the relative displacement 

subject to limitation on the absolute acceleration felt by the padcage, 

Three design famtiables are employed t o  characterize the bilinear spring 

and s ix  addi t imd &sign variables axe used to represent a piecewise 

linear varid9le darning coefficient. 'he synthesis technique employed 

is based on an iniplemntation of the gradient projection method, with 

certain special additional featuE!s Results for  selscral numrical 

examples are presented in Ref, 2, isy permitting a broader class of 

pssible  designs it was fomd that a reduction of as di as 25% in the 

criterion function value, a t  termination of the synthesis, couid be 

obtained in some cases, 



2 Integrated Approach to Structural Synthesis and Analysis a 

An integrated approach t o  structural synthesis and analysis ww 

first mported i n  Ref, 3 which has sin- been published Ref 4, Mth 

the strtctusal scqe  md algorithi-iic efficiency have been substantially 

advanced during the liast p a r .  

tubular nrertber, 

tics I‘ 

‘Iko dis t inc t  p m k ~ a r r s  exist  w i t h  t h e  folIswing characteris- 

The i r i c w ~ ~ e d  efficiency achieved by adopting the minimization algorithm 

of 2ef 6 was substmrial (appraxi~atcEy a factor 3 t i e s  fzster), tiwewr, 

t h i s  nsJthod requires the storage of a large mtrkx which limits the size of 

problems that can be handled without r-zsol-ting t o  auxiliary storage, 

Continuing effort on the integrated approach w i l l  be aimcd at  hrther 

impramment in the efficiency and mdification of the program so that the 

sunrent storage limitations will be a l l e ~ a t e d ,  



, 



upon recamnenkd analyses employed in  aerospace pract ice  has been i n i t i a t ed .  

Extensive study of the l i t e r a tuae  and cmsdtations with Sangley F i e l d  h a w  

been carried on during this report period- I t  is znticipated that an 

analysis base, representative o f  m r x n t  practice, will be agreed upon 

during the forthcoming =port period, It is intended that t h i s  study 

include various types of shell construction such as: 

(a) 

(b) 

(c) 

ring r-L.nd s t r inge r  s t i f fened (inside and out) 

integm.lly stiffened [with and without rings) 

smc”lwich (with mtd xirnout ringsj  

This study will Include mltiple load conditions i n  which  cach Load con&- 

t ion  may contah c o d i n e d  loadings such its a x i d  load, p ~ s s u i - e ,  arid 

hending, 

changes in h a d  conditions and various preassigned p a m t e l r s  be assessed, 

It is intended r!!at the sensitivity of the  a p t i m  design t o  

During the mxt repolt5 period two new projects w i l l  be initiated, 

one of  these is a comparative evaluation of synthesis techniques and the 

other w i l l  be an investigation of the impact of nonlinear structural 

analysis on structural synthesis, 
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